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(54) METHOD FOR METAL-PLATING CARBON FINE GRAIN 
(57)Abstract; 

PURPOSE: To form a uniform metallic film on the surface of carbon fine grains. 
CONSTITUTION: Carbon fine grains constituted of mesophase spherulites are subjected to 
oxidation treatment, are deposited with Pd (NH3)4CI2 by impregnation and are applied with 
electroiess plating. By the oxidation treatment, acidic functional groups are introduced into the 
surface of the spherulites, Pd is deposided over the acidic functional groups, and by the 
electroless plating, a uniform metallic film can be formed via Pd. 
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METAL PLATING METHOD FOR MICRO CARBON PARTICLES 
CLAIM(S) 

1) A metal plating method for a micro carbon particle whereby the 
micro carbon particle composed of meso-phase spherulite is oxidized, 
impregnated with Pd (NH^C^, and put to eiectroless plating, 

2) The metal plating method for a micro carbon particle, as cited in 
Claim 1, whereby a reductant and a complexing agent are used in 
combination when said eiectroless plating is conducted. 

3) The metal plating method for a micro carbon particle, as cited in 
Claim I or Claim 2, whereby pH of the plating solution is controlled when 
said eiectroless plating is conducted. 



DETAILED DESCRIPTION OF THE INVENTION 

(0001) 

(Field of Industrial Application) 

The present invention pertains to a method to plate a metal on a 
carbon micro particle whereby a uniform metal film can be formed on the 
surface of a micro carbon particle. 
(0002) 
(Prior Art) 

By forming a ferromagnetic metal film on the surface of a micro 
carbon particle having a particle size of nearly a few urn diameter, a 
magnetic fluid for vacuum sealing a rotary bearing and a filler for a paint for 
electromagnetic wave shielding can be produced. Also, by forming a general 
conductive metal film, it can be used for a conductive toner or filler. 
(0003) 

On the other hand, as a method for metal plating of powder, a si lane 
coupling method is generally known, in this method, first, an aminosilane 
coupling agent is diluted with a mixed solvent of water and ethanol, and 
powder is fed into it to treat the powder with silane coupling. Subsequently, 
Pd is carried by the powder by chemical bonding to apply electroless metal 
plating to Pd. 
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(0004) 

(Problems of the Prior Art to Be Addressed) 

If the aforementioned prior art is used, handling of silane coupling 
agent is risky for its being very toxic, so it was unavoidable to use an 
extremely tedious operation control, which was a problem. When a general 
carbon black is used as the micro carbon particle, all particles tend to 
coagulate into an aggregate, making it extremely difficult to form an uniform 
film on the surface of each particle, which is a problem. 
(0005) 

Accordingly, the present invention, to solve the aforementioned 
problems, attempts to present a metal plating method for carbon particles, 
wherein by using a mesophase spherulite as the micro carbon particle and by 
using, instead of silane coupling, impregnation of Pd (NH 3 ) 4 C1 2 , a uniform 
metal film can be formed on the surface of each particle. 
(0006) 

(Means to Solve the Problems) 

The content of the present invention that accomplishes the 
aforementioned objective is to apply oxidization treatment to the micro 
carbon particle composed of meso-phase spherulite, make the micro carbon 



particle impregnated with Pd (NH 3 ) 4 CI 2 , and to apply eleetroless plating to 

the micro carbon particle. 

(0007) 

Also, when the eleetroless plating is conducted, a reductant and a 
complexing agent may be used in combination. 
(0008) 

Also, when the eleetroless plating is conducted, the pH of the plating 
solution may be controlled. 
(0009) 
(Operation) 

With the content of the present invention, the meso-phase spherulite is 
composed of lamella structure wherein the edge of an aromatic ring is 
exposed to the surface, so by oxidation treatment, hydrophilic acidic 
functional groups, such a hydroxy! group and a carboxylic group, can be 
introduced to the surface. The oxidation treatment can be conducted by 
immersing the meso-phase spherulite in a properly concentrated oxidant 
solution, such as nitric acid, sulfuric acid, and hydrogen peroxide, and by 
heating it in the air. 



(0010) 

As for the impregnation of Pd(NH 3 )4Ci 2> for example, the oxidized 
spherulite is put in a solution containing 5 mM of Pd(NH 3 )4Cl 2 (pH 1 1 ) and 
is put to pressure reduction. The acidic functional group on the surface of the 
spherulite has discharged protons in a strong, alkali solution and is charged 
with negative electricity therefore can easily attract the [Pd(Mi 3 ),}] 2+ . 
(0011) 

For the electroless plating, a plating bath is used. If the plating 
solution composed of Ni source or Cu source, reductant, and of complexing 
agent is prepared and the spherulite impregnated with Pd is put in the 
solution, a uniform Ni film or Cu film can be formed on the surface of 
spherulite. 
(0012) 

As for the Ni source, nickel sulfate, and nickel chloride can be used. 
As for the Cu source, copper sulfate and copper chloride can be used. As for 
the reductant, sodium phosphosphite, hydrogenated boron potassium and 
hydrazine can be used. As for the complexing agent, sodium phosphate 2, 
ammonia, ethylene diamine, glycine, and pyridine can be used. The 
reductant reduces the Pd on the spherulite surface, and the complexing agent 
prevents the plating solution from being deteriorated. 



(0013) 

When the electroless plating is conducted, by controlling pH to a 
constant level by a NaOH solution, a film thickness with even more uniform 
can be formed on the spherujite surface. 
(0014) 

(Advantage of the Invention) 

As explained above, according to the present invention, by using a 
mesophase spheruiite and making it impregnated with Pd(NH 3 ).iCl 2 , Pd can 
be carried by the spheruiite surface uniformly via a hydrophiiic acidic 
functional group. Since a uniform metal film can be formed via this Pd, 
handling and operation control in the whole process become easy, and the 
produced produce quality is extremely excellent, which produces an 
excellent effect. 
(0015) 

(Embodiment Example 1 ) 

The micro carbon particle composed of meso-phase spheruiite with 
particle size 6 urn was put in a 20% nitric acid solution and oxidized at 
100'C for 10 hours. On the unprocessed spheruiite surface, the acidic 
functional group was hardly present, but on the oxidized spheruiite surface, 
the acidic functional group was present by about 175 ,u mo! per 50 mg. 
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(0016) 

The oxidized spherulite was put in the solution containing 5 mM 
Pd(NH 3 ) 4 Cl 2 (pH 1 1), and it was impregnated with Pd at 90°C for 3 hours 
by using an evaporator. The amount of spherulite was 58.2 mg per solution 
20 ml. 
(0017) 

The surface of spherulite after the impregnation was uniformly coated 
with Pd, and the coagulation of spherulites and that of Pd were not found. 
(0018) 

Into the 200 ml of plating solution containing nickel sulfate 2.5 m 
mol, sodium phophosphite 6.5 m mo!, and 2.5 m mol of sodium malate 2, 50 
mg of spherulite impregnated with Pd was put in, and agitated at 60°C for 
30 minutes while keeping pH at 7.0 by an NaOH solution; by so doing, the 
reduction of Pd and electroless Hi plating were conducted. 
(0019) 

The surface of the produced spherulite was uniformly coated with Ni 
and no coagulation was found. In addition, the film thickness of Ni was 
about 0.8 urn, and its saturated magnetization was 27 em u/g while the 
saturated magnetization of bulk Ni was 58.6 em u/g. 
(0020) 
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(Embodiment Example 2} 

When the electroless plating was conducted, the film thickness of Ni 
became about 2 um by keeping the pH at 8.0. 
(0021) 

(Embodiment Example 3) 

The similar Ni film could be formed when the nickel sulfate in the 
plating solution of embodiment examples 1 and 2 was substituted by nickel 
chloride. 
(0022) 

Also, the same effect could be produced when copper sulfate or 
copper chloride was used instead of nickel sulfate and nickel chloride. 
(0023) 

(Comparative Example 1) 

The oxidation process of mesophase spherulite of embodiment 
examples 1 and 2 was omitted. 

(0024) 

Then, the spherulite bodies were coagulated. The Pd was not carried 
by the spherulite surface and the uniform Ni film was not formed. 
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(0025) 

(Comparison Example 2) 

Instead of impregnation of Pd(NH 3 ) 4 C! 2 of embodiment examples 
and 2, reduction and impregnation of PdCl 2 were conducted. 
(Comparative Example 3) 

Then, the result was the same as that of comparative example 1 , 
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